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(57)Abstract: 

PURPOSE: To provide the title large-sized, thin dense zirconia sheet virtually zero in the gas permeability in its 
thickness direction. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



(Claim(s)] 

[Claim 1] (A) The constituent for zirconia green sheets characterized by consisting of the zirconium dioxide fine 
particles, the (B) binder, and the (C) solvent containing at least one sort chosen from yttrium oxide, cerium oxide, 
magnesium oxide, and a calcium oxide, and being in the range whose diameter of microcrystal of these zirconium 
dioxide fine particles (A) is 0.05-0.5 micrometers. 

[Claim 2] (A) The zirconia green sheet which comes to fabricate the constituent for zirconia green sheets which 
consists of the zirconium dioxide fine particles, the (B) binder, and the (C) solvent containing at least one sort chosen 
from yttrium oxide, cerium oxide, magnesium oxide, and a calcium oxide, and is in the range whose diameter of 
microcrystal of these zirconium dioxide fine particles (A) is 0.05-0.5 micrometers in the shape of a sheet. 
[Claim 3] (A) The zirconia sheet which consists of the zirconium dioxide fine particles, the (B) binder, and the (C) 
solvent containing at least one sort chosen from yttrium oxide, cerium oxide, magnesium oxide, and a calcium oxide, 
places the zirconia green sheet which comes to fabricate the constituent for zirconia green sheets in the range whose 
diameter of microcrystal of these zirconium dioxide fine particles (A) is 0.05-0.5 micrometers in the shape of a sheet on 
the side plates for baking, and is calcinated and obtained at the temperature of the range of 1200-1700 degrees C. 
[Claim 4] The zirconia sheet according to claim 3 whose gas permeability of the thickness direction the area of 0.1- 
lmm and a sheet flat surface is the substantia-compacta zirconia sheet of zero substantially or more [ 200cm ] in two 
for thickness. 

[Claim 5] (A) The manufacture approach of the zirconia sheet characterized by to consist of the zirconium dioxide fine 
particles, the (B) binder, and the (C) solvent containing at least one sort chosen from yttrium oxide, cerium oxide, 
magnesium oxide, and a calcium oxide, to fabricate the constituent for zirconia green sheets in the range whose 
diameter of microcrystal of these zirconium dioxide fine particles (A) is 0.05-0.5 micrometers in the shape of a sheet, to 
place the obtained zirconia green sheet on the side plates for baking, and to calcinate at the temperature of the range of 
1200-1700 degrees C. 

[Claim 6] The manufacture approach of a zirconia sheet according to claim 5 of calcinating the slurry which consists of 
a binder of the range per [ 5 ] alumina fine particles with a mean particle diameter of 1 micrometers or more and these 
alumina fine-particles 100 weight section - of 20 weight sections, and a solvent between a zirconia green sheet and the 
side plates for baking on both sides of the alumina green sheet which fabricates in the shape of a sheet and is obtained. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent for zirconia green sheets, the zirconia green sheet 
which fabricates this constituent and is obtained, the zirconia sheet which calcinates this zirconia green sheet and is 
obtained, and its manufacture approach. This zirconia sheet is the substantia compacta, and since it can manufacture in 
large-sized size, it can. be suitably used as a machine member, the Building Department material, a solid-electrolyte 
membrane, etc. 
[0002] 

[Description of the Prior Art] What fabricated the zirconia tabular and in the shape of a sheet by the outstanding 
mechanical strength, toughness, abrasion resistance, chemical resistance, corrosion resistance, etc. is used for the setter 
for a structural material, a cutter, and capacitor material baking etc. by the outstanding oxygen ion conductivity as 
solid-electrolyte membranes, such as an oxygen sensor and a humidity sensor, again. Furthermore, it inquires also as a 
solid-electrolyte membrane for fuel cells in recent years. 

[0003] Although the ceramics of the shape of tabular or a sheet is manufactured by the pressing method, the extrusion- 
molding method, the cast slurry method, the doctor blade method, etc., generally the doctor blade method is especially 
adopted as manufacture of a ceramic green sheet 1mm or less for thickness 2mm or less. 

[0004] The ceramic sheet by the doctor blade method places a green sheet on the about [ alumina 80% ] general- 
purpose side plates for porosity baking, finishes setting up these side plates in the shape of a plate further, and is 
calcinated and got by the batch type or the continuation target. In this case, it contracts, while a green sheet calcinates, 
and side plates and friction may be caused and transformed or a blemish may attach them. For this reason, the green 
sheet is carried and calcinated on the side plates which covered with ceramic powder in order to reduce frictional 
resistance etc. 

[0005] The upper limit of the zirconia sheet by which current manufacture is carried out is about 140mm angle extent, 
and this is calcinated using the precise side plates for baking (the upper limit which can be manufactured; 200mm 
angle) which consist of 99% or more of quality of an alumina. Furthermore, when it is going to manufacture a big 
zirconia sheet, the above-mentioned porosity side plates which can be manufactured to the magnitude of 300-600mm 
angle must be used. 

[0006] On the other hand, the diameter of microcrystal of the zirconia fine particles used as a fine ceramics raw 
material is quite small as compared with alumina fine particles etc., consequently the specific surface area of zirconia 
fine particles is large as compared with alumina fine particles etc. For this reason, when manufacturing the Plastic solid 
which uses zirconia fine particles as a raw material, abundant use of the binder must be carried out compared with the 
case where an alumina is used as a raw material. Furthermore, in a doctor blade method, there is an inclination for a 
binder to be used so much as compared with other fabricating methods, for burning shrinkage to be large as compared 
with an alumina etc., and for a wave and curvature to tend to go into a sheet surface in the state of a glow riser, from 
the point of the fluidity of a slurry, or shaping by ordinary pressure, and as a sheet becomes large, this inclination 
becomes larger. 

[0007] moreover, when the above-mentioned zirconia green sheet tends to be calcinated and it is going to manufacture 
a zirconia sheet and the substantia-compacta zirconia sheet which is large-sized and has reinforcement especially Since 
the above-mentioned general-purpose porosity side plates must be used, in order to improve (2) slipping which a 
blemish tends to generate in a sheet surface since the side plates for (1) baking are porosity When a green sheet is 
calcinated using the side plates which covered with ceramic powder, workability — wrong — ceramic powder becomes 
easy to fix ** on a sheet — (3) General-purpose large-sized side plates have many things of the presentation containing 
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many silicas etc. There were problems, like there is possibility of a silica and an impurity component moving during 
baking and polluting a zirconia sheet, and especially the thing for which the large-sized sheet beyond 200mm angle is 
manufactured with the sufficient yield was about difficult beyond 140mm angle. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, as for the purpose of this invention, a zirconia sheet, especially 
thickness have the area of 0.1 -1mm and a sheet flat surface in the suitable constituent for zirconia green sheets for that 
manufacture, the zirconia green sheet which fabricates this constituent and is obtained, and offering the manufacture 
approach of this substantia-compacta zirconia further at the substantia-compacta zirconia sheet of two or more 
[ 200cm ] whose gas permeability of the thickness direction it is large-sized, there is reinforcement and is zero 
substantially, and a list. 
[0009] 

[Means for Solving the Problem] The diameter of microcrystal and mean particle diameter of fine particles for which 
this invention persons use the above-mentioned purpose, The result of having examined wholeheartedly the means for 
avoiding the trouble of general-purpose porosity side plates in a list, Come to contain at least one sort chosen from 
yttrium oxide, cerium oxide, a magnesium oxide, and a calcium oxide. The zirconia green sheet which fabricated the 
slurry from which the diameter of microcrystal adds a binder and a solvent to the zirconium dioxide fine particles 
which are 0.05-0.5 micrometers, and is obtained in the shape of a sheet is carried on the side plates for baking. By 
calcinating in a 1200-1700-degree C temperature requirement, further between the above-mentioned zirconia green 
sheet and the side plates for baking It became clear that it could attain by calcinating the slurry containing alumina fine 
particles and a binder with a mean particle diameter of 1 micrometers or more on both sides of the alumina green sheet 
fabricated in the shape of a sheet. 

[0010] This invention consists of the zirconium dioxide fine particles, the (B) binder, and the (C) solvent containing at 
least one sort chosen from (A) yttrium oxide, cerium oxide, magnesium oxide, and a calcium oxide, and relates to the 
constituent for zirconium green sheets characterized by being in the range whose diameter of microcrystal of these 
zirconium dioxide fine particles (A) is 0.05-0.5 micrometers. 

[001 1] Furthermore, this invention relates to the zirconia green sheet which fabricates the above-mentioned constituent 
for zirconium green sheets in the shape of a sheet, and is obtained. 

[0012] Furthermore, this invention places the above-mentioned zirconia green sheet on the side plates for baking, and 
relates to the zirconia sheet calcinated and obtained in a 1200-1700-degree C temperature requirement. 
[0013] Furthermore, this invention relates to the manufacture approach of the zirconia sheet characterized by placing 
the above-mentioned zirconia green sheet on the side plates for baking, and calcinating in a 1200-1700-degree C 
temperature requirement. 

[0014] Hereafter, this invention is explained in detail. 

[0015] Especially a limit may not be in the configuration of the zirconia sheet of this invention, and any are sufficient 
as a square, a rectangle, a round shape, etc. Moreover, although there is especially no limit also about the dimension, in 
the case of one-side 14-1 5cm or more and a rectangle, in the case of a square, the zirconia sheet of the large-sized size 
which can manufacture the zirconia sheet of large-sized size according to this invention, and is said here is more than 
16cmphi, when [, such as 20cm of long sides, and 10cm or more of shorter sides etc., ] circular, and the thickness is the 
sheet of the range of 0.2-0.5mm preferably 0.1-lmm. 

[0016] As for the zirconia sheet of this invention, the value to which the gas permeability of the thickness direction 
which the gas permeability of the thickness direction is the substantia-compacta zirconia sheet of zero substantially, 
and is said here measured the substantia-compacta zirconia sheet of zero with the gas permeability measuring device 
using air, oxygen, or nitrogen in ordinary temperature substantially says the thing of the precise sheet which is zero 
substantially. 

[0017] The zirconium dioxide fine particles (component (A)) used for the constituent for zirconia green sheets of this 
invention are the partial stabilization zirconium dioxide fine particles or full stabilization zirconium dioxide fine 
particles which comes to carry out specified quantity content of at least one sort chosen from yttrium oxide, cerium 
oxide, a magnesium oxide, and a calcium oxide. 

[0018] Although it cannot generally specify since the content of at least one sort of oxides chosen from the yttrium 
oxide, the cerium oxide, magnesium oxide, and calcium oxide in the zirconium dioxide fine particles used by this 
invention changes according to extent of stabilization, the class of oxide, etc., it is the 2-20-mol range of % to a 
zirconium dioxide, for example, in the case of yttrium oxide, it is usually suitable to use it in [ 2-10 mol ] %. 
[0019] 0.05-0.5 micrometers of 0.06-0.3 micrometers of diameters of microcrystal of the zirconium dioxide fine 
particles of a component (A) are 0.1-0.2 micrometers more preferably. When the diameter of microcrystal uses the 
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minute fine particles which are less than 0.04 micrometers, abundant use of the binder must be carried out for zirconia 
green sheet production, contraction is large, and neither curvature nor a wave becomes easy to generate and is desirable 
on the zirconia sheet obtained. When the diameter of microcrystal uses the powder exceeding 0.5 micrometers, 
although there is little amount of the binder used and it ends, a degree of sintering worsens, and a precise sheet is hard 
to obtain and is not on the other hand, desirable [ amount ]. 

[0020] The zirconium dioxide fine particles of a component (A) For example, a zirconium compound, And in case 
aqueous ammonia is added to the mixed water solution containing at least one sort of compounds chosen from an 
yttrium, a cerium, magnesium, and calcium and it cheats out of a neutralization coprecipitation reaction at a 
continuation circulation ceremony Precipitation is made to form pH of the solution in reaction time the range, of 7.5- 
12.5, and by [ desirable ] giving a **** continuation target a neutralization coprecipitation reaction, keeping it constant 
in 8-9.5. These settlings can be separated, it can dry, a zirconia hydrate can be obtained, and this hydrate can be 
obtained by the range of 800-1300 degrees C, and the approach of calcinating in 1000-1200 degrees C preferably. As 
the above-mentioned zirconium compound, an yttrium compound, a cerium compound, a magnesium compound, and a 
lime compound, compounds which calcinate and can turn into an oxide, such as those carbonates and a hydroxide, can 
be used. 

[0021] Moreover, the zirconium dioxide fine particles of a component (A) can be added and mixed, and can also 
prepare at least one sort of oxide fine particles chosen as zirconium dioxide fine particles from the yttrium oxide, the 
cerium oxide, magnesium oxide, and calcium oxide of the specified quantity so that it may become the presentation of 
desired partial stabilization zirconium fine particles or full stabilization zirconium fine particles. 

[0022] In addition, generally, as a property item of zirconium dioxide fine particles, although mean particle diameter is 
used well, since this particle diameter has minute microcrystal, it is the secondary particle condensed according to the 
fan day WARUSU force etc., and this can carry out amalgam decomposition to microcrystal (primary particle) 
substantially by crack processing etc. "The diameter of microcrystal" which can set this invention means the pitch 
diameter of the above-mentioned primary particle, and "mean particle diameter" means the pitch diameter of the above- 
mentioned secondary particle. 

[0023] this invention — setting ~ the zirconium dioxide fine particles of the above-mentioned component (A) — a 
binder (component (B)) and a solvent (component (C)) — further, a dispersant, a plasticizer, etc. are blended if needed, 
it slurs with means, such as the usual ball mill method, and the constituent for zirconia green sheets is prepared. 
[0024] Especially a limit can be used as a binder of a component (B), choosing it from organic or the inorganic binder 
which there is not and is generally used suitably. As an organic binder, celluloses, such as an ethylene system 
copolymer, a styrene system copolymer, acrylate and a methacrylate system copolymer, a vinyl acetate system 
copolymer, a maleic-acid system copolymer, vinyl butyral resin, vinyl acetal resin, vinyl-formal resin, vinyl alcohol 
resin, waxes, and ethyl cellulose, can be used, for example. Among these from points, such as the moldability of a 
green sheet, and reinforcement, pyrolysis nature at the time of baking Methyl acrylate, ethyl acrylate, propylacrylate, 
Butyl acrylate, methylpropyl acrylate, cyclohexyl acrylate, The alkyl acrylate which has a with a carbon numbers [, 
such as 2-ethylhexyl acrylate, ] of ten or less alkyl group And methyl methacrylate, ethyl methacrylate, butyl 
methacrylate, Methylpropyl methacrylate, octyl methacrylate, 2-ethylhexyl methacrylate, DESHIRU methacrylate, 
dodecyl methacrylate, lauryl methacrylate, At least one sort of acrylate (meta) monomers and the acrylic acid (meta) 
which are chosen from the alkyl methacrylate which has a with a carbon numbers [, such as cyclohexyl methacrylate, ] 
of 20 or less alkyl group, Make at least one sort of carboxyl group content monomers, such as maleic-acid half ester, 
such as a maleic acid and mono-isopropyl maleate, copolymerize, and are obtained. 20000-200000, and the acrylate 
system copolymer that are 50000-100000 more preferably (meta) are suitably used for number average molecular 
weight. Even if independent, two or more sorts can also use these organic binder, mixing. 

[0025] Moreover, it is also possible as an inorganic binder independent or to mix and use it in a zirconia sol, a silica 
sol, alumina sol, a titania sol, etc. 

[0026] The amount of the binder used of a component (B) is 10 - 30 weight section to the zirconium dioxide fine- 
particles 100 weight section of a component (A), and is 15-20 weight section preferably. When the reinforcement and 
flexibility of a green sheet become inadequate when the amount of the binder used is under 10 weight sections and 30 
weight' sections are exceeded, while the viscosity control of a slurry becomes difficult, it becomes easy to produce 
curvature and a wave on the sheet after baking. 

[0027] Water or an organic solvent is chosen by the solubility of the binder of the component (B) to be used as a 
solvent of a component (C). As an organic solvent, it is suitably chosen from acetic ester, such as aromatic 
hydrocarbon, such as aliphatic hydrocarbon, such as ketones, such as alcohols, such as a methanol, ethanol, 2-propanol, 
1-butanol, and 1-hexanol, an acetone, and 2-butanone, a pentane, a hexane, and a heptane, benzene, toluene, a xylene, 
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and ethylbenzene, methyl acetate, ethyl acetate, and butyl acetate. Even if independent, two or more sorts can also use 
these solvents, mixing. 

[0028] What is necessary is just to determine the amount of the solvent used that 20-200poise of viscosity of a slurry 
will usually serve as the range of 50-100poise preferably especially, although the amount of the solvent used can be 
suitably determined in relation with the viscosity of the above-mentioned slurry, i.e., the constituent for zirconium 
green sheets. 

[0029] In preparation of the above-mentioned slurry, amalgam decomposition of the zirconia fine particles of a 
component (A), In order to improve distribution Polyelectrolytes, such as polyacrylic acid and polyacrylic acid 
ammonium, The copolymer and its ammonium salt, or the amine salt of organic acids, such as a citric acid and a 
tartaric acid, an isobutylene or styfene, and a maleic anhydride, The dispersant which consists of a copolymer, its 
ammonium salt, etc. of a butadiene and a maleic anhydride, The plasticizer which consists of glycols and glycol ether, 
such as phthalic ester, such as dibutyl phtalate for giving flexibility to a green sheet and a dioctyl phthalate, and 
propylene glycol, can be added if needed. 

[0030] If preparation of the slurry by the usual ball mill method is explained as an example To a ball mill, the 
zirconium dioxide fine particles of a component (A), the binder of a component (B), and the solvent of a component 
(C), Furthermore, a dispersant, a surfactant, a defoaming agent, a wetting agent, a plasticizer, etc. are thrown into 
coincidence if needed. Or zirconia fine particles, a solvent, and after feeding the dispersant into the ball mill and 
carrying out preliminary distribution if needed further, respond to a binder, respond to a pan at the need, and a 
surfactant, a defoaming agent, a plasticizer, etc. are thrown in. Preferably, distributed mixing is carried out more 
preferably for 12 hours or more, and a slurry is obtained for 1 hour or more. 

[0031] Thus, after casting the obtained constituent for zirconia green sheets on high polymer films, such as 
polyethylene terephthalate (PET), by the usual method of application, for example, a doctor blade method etc., it dries 
and a zirconia green sheet is prepared. It is suitable for the thickness of this zirconia green sheet to consider as within 
the limits of 0.1 -2mm in consideration of the thickness of a zirconia sheet. 

[0032] Thus, when manufacturing the zirconia sheet of large-sized size, especially the obtained zirconia green sheet is 
placed on the general-purpose side plates for baking of the magnitude of 300-600mm angle, for example, a porosity 
alumina plate, and is calcinated in a 1200-1700-degree C temperature requirement. 

[0033] In this invention, in order to avoid problems, such as damage on the sheet surface accompanying use of the 
above mentioned porosity side plates, it is desirable to calcinate the slurry containing the binder and solvent of the 
range of alumina fine particles with a mean particle diameter of 1 micrometers or more, and per [ 5 ] this alumina fine- 
particles 100 weight section - 20 weight sections between a zirconia green sheet and the side plates for baking on both 
sides of the alumina green sheet fabricated in the shape of a sheet. 

[0034] This alumina content slurry can be prepared by the same approach as preparation of said zirconium dioxide 
content slurry, i.e., the constituent for zirconium green sheets. As a binder, although either organic or an inorganic 
binder can be used, it is desirable to use the same organic binder with having used it for preparation of a zirconium 
dioxide content slurry especially. This is because it prevents that a check and curvature generate aging of the pyrolysis 
of the binder in an alumina green sheet on the zirconia sheet obtained by making it in agreement with it of a zirconia 
green sheet and a flat sheet is obtained. 

[0035] Moreover, as a solvent used for preparation of an alumina content slurry, what was illustrated as an object for 
preparation of a zirconium dioxide content slurry can be used. 

[0036] 1 micrometers or more of mean particle diameter of the alumina fine particles used for preparation of the above- 
mentioned alumina content slurry are 3-100 micrometers preferably. The reason for using the alumina fine particles 
which have the mean particle diameter of this range is for lessening the amount of binders which makes sintering 
temperature of alumina fine particles higher than that of zirconium dioxide fine particles, and enables it to disregard the 
effect on the zirconia sheet by contraction of alumina fine particles, and is used for preparation of an alumina content 
slurry. The temperature region which the mean particle diameter of alumina fine particles contracts in less than 1 
micrometer for sintering of the zirconium dioxide fine particles whose diameter of microcrystal is 0.04-0.5 
micrometers, and the temperature region contracted for sintering of alumina fine particles lap greatly, and curvature, a 
wrinkling, a wave, etc. are easy to be generated and are not desirable on the substantia-compacta zirconia sheet 
obtained. 

[0037] the amount of the binder used in preparation of an alumina content slurry — per [ 5 ] alumina fine-particles 100 
weight section - 20 weight sections ~ it is 8 - 15 weight section preferably. 

[0038] Although the same approach as shaping of a zirconia green sheet may be used for shaping of an alumina green 
sheet, for zirconia sheet production of large-sized size, it is thinner than a zirconia green sheet, and it is desirable to 
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consider as the green sheet whose thickness is about 0.05-0.2mm. 

[0039] The concrete configuration method of the alumina green sheet and zirconia green sheet at the time of 
manufacturing a zirconia sheet using an alumina green sheet is shown in drawing 1 -3. 

[0040] In the approach shown in drawing 1 , the alumina green sheet 2 is set on side plates 1, and the zirconia green 
sheet 3 is set and calcinated on it. In the approach shown in drawing 2 , the alumina green sheet 2 is set on side plates 1, 
and the zirconia green sheet 3 of two or more sheets (drawing two sheets) is set and calcinated on it. Moreover, in the 
approach shown in drawing 3 , on side plates 1, the alumina green sheet 2 and two or more zirconia green sheets 3 (in 
drawing, the alumina green sheet 2 is three sheets, and the zirconia green sheet 3 is two sheets) are set by turns, and are 
calcinated. 

[0041] Thus, in usual baking equipment, for example, an electric furnace, or a gas furnace, after carrying out the 
temperature up of the alumina green sheet and zirconia green sheet which have been arranged with 0.1-10-degree-C 
programming rate for /, 1200-1700 degrees C, they are held to a 1400-1600-degree C temperature requirement for 0.5 
hours or more, and are preferably calcinated to it. If the process which carries out a temperature up preferably by 0.1-5- 
degree-C/as a cleaning process with 0.5-2-degree-C programming rate for /is established at this time, a check and the 
substantia-compacta zirconia sheet of large-sized size without a crack will be obtained. 

[0042] Especially the zirconia sheet of large-sized size is excellent in many properties, such as a mechanical strength, 
opposite impact nature, and a repeat thermal load, and the zirconia sheet of this invention, and since thickness is a thin 
film 1mm or less, it can be used for a ceramic product, a capacitor material, the setter for sintered-metal baking, a kiln 
furniture or a fireproof heat insulator, a wallplate, the covering material of a plastic, a surface plate, and a pan as a 
solid-electrolyte membrane for fuel cells etc. It can be heavy, the point that heat capacity is large can be conquered, and 
especially the zirconia sheet of this invention can be used for various applications which are the faults of the usual high 
density zirconia ceramics and which demonstrated the property of a zirconia. 
[0043] 

[Effect] By using the zirconia green sheet of this invention, the substantia compacta zirconia sheet thin in large-sized 
size whose gas permeability to the thickness direction is moreover zero substantially is obtained. Moreover, this 
zirconia sheet has neither a wave nor curvature, and is carrying out the flat front face. 

[0044] The substantia-compacta zirconia sheet which there is no blemish in a sheet front face, and does not contain the 
impurity from the side plates for baking on it by the approach of this invention by placing an alumina green sheet 
between the side plates for baking and a zirconia green sheet can be manufactured. Moreover, since the activity which 
covers with ceramic powder like a conventional method is not needed, workability is good. 

[0045] The zirconia sheet of this invention is lightweight at a thin shape, and holds properties, such as a mechanical 

strength which was moreover excellent in zirconia original. 

[0046] 

[Example] Hereafter, an example is given and this invention is explained still more concretely. 

[0047] The partially aromatic solvent (1/1-fold quantitative ratio) 50 weight section of toluene/methyl ethyl ketone was 
added as 1 8 weight sections and a solvent by solid content, the acrylic copolymer binder which carried out the 
polymerization of the mixed monomer which becomes the zirconia fine-particles 100 weight section of 0.12 
micrometers of diameters of microcrystal containing a 13 mol % [ of examples ] oxidization yttrium from ethyl 
acrylate, laurylacrylate, and a methacrylic acid, and obtained it was kneaded with the ball mill, and the slurry was 
obtained. This slurry was deaerated, and it fabricated in the shape of a sheet with the doctor blade method after the ** 
tone, it dried at 100 degrees C for 1 hour, and the zirconia green sheet [A] was obtained. 

[0048] 15 weight sections, and toluene / methyl-ethyl-ketone (1/1 -fold quantitative ratio) partially aromatic solvent 40 
weight section were independently added to the alumina fine-particles 100 weight section with a mean particle diameter 
of 2 micrometers by having made the same binder as the above into solid content, and the alumina green sheet [B] of 
0.1mm thickness was hereafter obtained like the above. 

[0049] Subsequently, the alumina green sheet [B] of 400mm angle was carried on the alumina porosity plate of 400mm 
angle and 30mm thickness, and the zirconia green sheet [A] was further calcinated at 1500 degrees C within the electric 
furnace in piles on it for 2 hours. The obtained zirconia sheet was a flat sheet in which thickness does not have 0.25mm 
on 230mm square, and neither a wrinkling nor curvature has magnitude. 

[0050] Gas transparency was not accepted, although it was with air about this zirconia sheet and gas permeability was 
measured. Moreover, anti-chip box reinforcement was two or more [ 90 kgf(s)/mm ]. 

[0051] The same acrylic copolymer binder 15 weight section, and toluene / methyl-ethyl-ketone (1/1) partially aromatic 
solvent 50 weight section were added to the zirconia fine-particles 100 weight section of 0.2 micrometers of diameters 
of microcrystal containing 24 mol % of the cerium oxide of examples with having used for the example 1, it kneaded 
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with the ball mill, and the slurry was obtained. This slurry was fabricated with the doctor blade method like the 
example 1 , and the zirconia green sheet [C] was obtained. 

[0052] Independently, 8 weight sections, and toluene / methyl-ethyl-ketone (1/1) partially aromatic solvent 40 weight 
section were added for the same acrylic copolymer binder as the above to the alumina fine-particles 100 weight section 
with a mean particle diameter of 55 micrometers, and the alumina green sheet [D] of 0.1mm thickness was hereafter 
obtained like the above. 

[0053] Subsequently, the alumina green sheet [D] of 400mm angle was carried on the alumina porosity plate of 400mm 
angle and 30mm thickness, and the zirconia green sheet [C] was further calcinated at 1520 degrees C in piles on it for 2 
hours. The obtained zirconia sheet was a flat sheet in which thickness does not have 0.2mm on 250mm square, and 
neither a wrinkling nor curvature has magnitude. 

[0054] Gas transparency was not accepted, although it was with nitrogen gas about this zirconia sheet and gas 
permeability was measured. Moreover, anti-chip box reinforcement was two or more [ 80 kgf(s)/mm ]. 
[0055] The dioctyl-phthalate 4 weight section, the sorbitan ester system dispersant 1 weight section, and toluene / 
methyl ethyl ketone / 2-propanol (2/2/1) partially aromatic solvent 50 weight section were added to the zirconia fine- 
particles 100 weight section of 0.3 micrometers of diameters of microcrystal containing 310 mol % of the calcium 
oxide of examples as the vinyl-butyral-resin 12 weight section and a plasticizer, it kneaded with the ball mill, and the 
slurry was obtained. This slurry was fabricated with the doctor blade method like the example 1, and the zirconia green 
sheet [E] was obtained. 

[0056] Independently, the same vinyl-butyral-resin 10 weight section as the above, and toluene / methyl ethyl ketone / 
2-propanol (2/2/1) partially aromatic solvent 40 weight section were added to the alumina fine-particles 100 weight 
section with a mean particle diameter of 55 micrometers, and the alumina green sheet [F] of 0.15mm thickness was 
hereafter obtained like the above. 

[0057] Subsequently, the alumina green sheet [F] of 400mm angle was carried on the alumina porosity plate of 400mm 
angle and 30mm thickness, and the zirconia green sheet [E] was further calcinated at 1600 degree's C in piles on it for 2 
hours. The obtained zirconia sheet was a flat sheet in which thickness does not have 0.6mm on 300mm square, and 
neither a wrinkling nor curvature has magnitude. 

[0058] Gas transparency was not accepted, although it was with nitrogen gas about this zirconia sheet and gas 
permeability was measured. 

[0059] On the alumina porosity plate of 400mm angle and 30mm thickness, as shown in drawing 3 , a total of three the 
zirconia green sheets [A] and alumina green sheets [B] which were obtained in the example 4 example 1 was calcinated 
at 1500 degrees C in piles by turns for 2 hours, respectively. [ six ] The obtained zirconia sheet of three sheets was a 
flat sheet in which thickness does not have 0.25mm on 230mm square, and neither a wrinkling nor curvature has 
magnitude. 

[0060] Gas transparency was not accepted although gas permeability was measured about this zirconia sheet using 
nitrogen gas. Moreover, each anti-chip box reinforcement was two or more [ 90 kgf(s)/mm ]. 

[0061] The zirconia green sheet [A] obtained in the example of comparison 1 example 1 was carried on the alumina 
porosity plate of 400mm angle and 30mm thickness, and it calcinated at 1500 degrees C for 2 hours, without inserting 
an alumina green sheet between a zirconia green sheet and an alumina porosity plate. Small blemish-like irregularity 
arose in the front face of the obtained zirconia sheet, and the minute fragment of an alumina porosity plate welded to 
the zirconia sheet. 

[0062] The same acrylic copolymer binder 30 weight section, and toluene / methyl-ethyl-ketone (1/1) partially aromatic 
solvent 90 weight section were added to the zirconia fine-particles 100 weight section of 0.02 micrometers of diameters 
of microcrystal containing a 23 mol % [ of examples of a comparison ] oxidization yttrium with having used for the 
example 1, it kneaded with the ball mill, and the slurry was obtained. Although deaerated this slurry, it fabricated with 
the doctor blade method after the ** tone, it dried at 100 degrees C for 1 hour and the zirconia green sheet [G] was 
obtained, the fine crack occurred on the surface of the green sheet. Then, the quantity of a binder was increased in 35 
weight sections, and the zirconia green sheet [H] was hereafter obtained like the above. 

[0063] Subsequently, the alumina green sheet [D] of 400mm angle and 400mm angle acquired in the example 2 on the 
alumina porosity plate of 30mm thickness was carried, and the zirconia green sheet [H] was further calcinated at 1500 
degrees C in piles on it for 3 hours. At this time, a large wave and large curvature had arisen on the zirconia sheet after 
cleaning termination, also even in after baking, this large wave and large curvature remained, and the flat sheet was not 
obtained. Anti-chip box reinforcement was two or less [30 kgf(s)/mm ]. 

[0064] The same acrylic copolymer binder 15 weight section, and toluene / methyl-ethyl-ketone (1/1) partially aromatic 
solvent 45 weight section were added with having used for the zirconia fine-particles 100 weight section of 0.6 
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micrometers of diameters of microcrystal containing 36 mol % of the calcium oxide of examples of a comparison in the 
example 1, it kneaded with the ball mill, and the slurry was obtained. This slurry was deaerated, and it fabricated with 
the doctor blade method after the ** tone, it dried at 100 degrees C for 1 hour, and the zirconia green sheet [I] was 
obtained. 

[0065] Subsequently, the alumina green sheet [D] of 400mm angle and 400mm angle acquired in the example 2 on the 
alumina porosity plate of 30mm thickness was carried, the zirconia green sheet [I] was ftirther piled up on it, and it 
calcinated at 1700 degrees C for 2 hours. The obtained zirconia sheet had weak reinforcement, and transparency of gas 
was also accepted, and it had not become the substantia compacta. 

[0066] After adding the same acrylic copolymer binder 22 weight section, the dibutyl phtalate 1 weight section, and 
toluene / methyl-ethyl-ketone (1/1) partially aromatic solvent 80 weight section with having used for the alumina fine- 
particles 100 weight section with example of comparison 4 mean particle diameter of 0.6 micrometers in the example 1 
and kneading with a ball mill, it fabricated with the doctor blade method, it dried at 100 degrees C for 1 hour, and the 
alumina green sheet [J] of 0.12mm thickness was obtained. 

[0067] Subsequently, the alumina green sheet [J] of 400mm angle was carried on the alumina porosity plate of 400mm 
angle and 30mm thickness, and the zirconia green sheet [C] further obtained in the example 2 on it was calcinated at 
1500 degrees C in piles for 2 hours. At this time, a large wave and large curvature arose on the alumina sheet after 
cleaning termination, for this reason, kneading and curvature have already arisen on the zirconia sheet, also even in 
after baking, this wave and curvature remained, and the flat zirconia sheet was not obtained. Moreover, the wafer of an 
alumina sheet adhered to the zirconia sheet. 



[Translation done.] 



http ://www4. ipdl.ncipi . go jp/cgi-bin/tran_web__cgi_ejj e 6/1 0/2005 



■JP,05-004868,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an example [ green sheet / which carried on the side plates for baking / the zirconia green sheet and 
alumina green sheet ] of arrangement. 

[Drawing 2] It is an example [ green sheet / which carried on the side plates for baking / the zirconia green sheet and 
alumina green sheet ] of arrangement. 

[Drawing 3] It is an arrangement example of the zirconia green sheet and alumina green sheet which carried on the side 
plates for baking. 
[Description of Notations] 

1 Side Plates for Baking 

2 Alumina Green Sheet 

3 Zirconia Green Sheet 
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